Use of Mono-Layer Preparations in Studies of Nucleolar Morphology in Pancreatic Islet Cells
It has been shown for a number of cells that the morphology of the nucleolus is intimately related to the rate of protein synthesis ~. The increased insulin production characteristic for the obese-hyperglycemic syndrome in mice is, for example, reflected in larger nucleoli of the pancreatic fl-cells as compared to normal controls ~. Since known stimuli of insulin production seem to vary with respect to their effect on the synthesis of the hormonea, we have been interested in obtaining a simple and sensitive method allowing fast screening of various compounds for effects on the nucleolar morphology in islet cells. In the present study we have taken advantage of the facts that mono-layer preparations of endocrine pancreatic cells can easily be prepared by gentle squashing of isolated islets 4, s and that the true number and size of nucleoli can be directly evaluated in such preparations. Islets of normal and obese-hyperglycemic mice were used as welldefined sources of fl-cells with different protein-synthesizing activity.
Material and methods.
Ten obese-hyperglycemic mice 6 and 8 of their lean litter-mates were used. All animals were 8-9-month-old females. After killing by decapitation and isolation of the pancreatic islets 4, mono-layer preparations of the islet cells were prepared by gentle squashing on glass microscope slides 4,5. After drying at room temperature, the specimens were processed according to the following scheme: (1) fix in Lillie's buffered formol solution ~ for 30 min; (2) wash in distilled water for 5 min; (3) expose to 100 mM lead nitrate for 15 min; (4) wash in distilled water for 30 sec; (5) expose to 1% ammonium sulphide for 5 min; (6) wash in distilled water for 30 sec; (7) dehydrate in absolute ethanol for 10 rain; (8) clear in xylol for 5 rain and mount in Canada balsam.
The cells were analyzed in a phase contrast microscope using a total magnification of • 2000. All observations were made by the same person, who did not know the identity of the specimens. The number of nucleoli was counted in 30 randomly selected nuclei from each islet. The relative nucleolar volume was estimated by point sampling s. For the determination of the nuclear diameter and the position of the largest nucleolus, 16 randomly selected nuclei in each islet preparation were analyzed with the aid of an ocular screw micrometer. The mean eccentricity ratio was calculated according to ER~iNK6 8.
Results and discussion. The employed lead-treatment of fixed mono-layer specimens brought about a distinct outline of the nucleoli as revealed by phase contrast microscopy. As can be seen in the Table, the number of nucleoli per cell nucleus was significantly higher in the obese-hyperglycemic mice than in their lean litter-mates. This information was obtained from a rather small number of analyzed nuclei by virtue of the fact that all nucleoli could be directly counted in the non-sectioned cells. The relative volume occupied by nucleoli in each nucleus was also the highest in the obese-hyperglycemic mice. In fact this parameter most strongly reflected the difference in insulin-synthesizing activity between the 2 groups of mice. The result conforms well with previous demonstrations that the nucleolar mass is correlated to the rate of protein synthesis in cells 1. It should be pointed out that the difference obtained in the present study is much greater than could be expected only because the islets of normal mice contain about 80% of fl-cells, while the corresponding proportion in obese-hyperglycemic mice is about 90% G. Although the nuclear diameter was found to be somewhat higher in the obese-hyperglycemic mice than in the normal litter-mates, the difference was not statistically significant with the small samples studied. Neither could any significant difference be shown with respect to the eccentricity ratio of the largest nucleolus_ It may therefore be concluded that point-sampling of the relative nucleolar volume in mono-layer preparations of islet cells can be used as a fast and sensitive technique for detecting morphological signs of increased insulin synthesis in mice 9. 
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